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India’s automobile market is one of the fastest growing auto markets in the world. It is one of those manufacturing industries which have grown significantly since the liberalisation of India’s economy which began in a haphazard fashion way back in the 1980s. The industry is also known for many innovations. The paper undertakes a detailed survey of the differential performance of domestic and MNCs within the industry with respect to innovations. It then analyses the sources of these innovations in terms of internal and external sources. The resulting analysis shows that while the domestic firms have relied on internal sources, the MNCs have relied far more heavily on external sources. The study also contains case studies of seven of the leading domestic firms.   
Introduction: India’s automotive industry is one of the successful cases of India’s economic liberalisation strategy set into motion since 1991. The industry which was dominated by a few domestic manufacturers was hardly known for any innovations before 1991, but is now one of the fastest growing manufacturing industries not just in India but globally as well. In 2010, India has emerged as the second fastest growing car market in the world next only to China. Sales of two wheelers crossed 10 million units during the year, a first, with all major two-wheeler manufacturers registering high double digit growth.  India in 2010 is the largest tractor manufacturer, second largest two-wheeler manufacturer, fifth largest commercial vehicle manufacturer and the eleventh largest car manufacturer in the world.  Top of Form
Bottom of Form

There are many instances of innovations in the industry, the Tata’s Nano car being one of the celebrated examples of these innovation efforts.  All told, it is an industry that is truly successful in introducing a range of new products not just in the domestic market but in the international market as well. 
In the context, the purpose of this study is to understand the internal and external sources of information on innovation to the firms within this industry some of which are domestic while others are affiliates of well-known automotive MNCs. 
The paper is structured into four sections.  The first section outlines some basic facts about the industry in terms of the number of and size distribution of firms, the geographic distribution, phases in its historical evolution and recent trends in production and exports of vehicles from India. This is followed by section 2, where we analyse the recent trends in innovative efforts in the industry. Section 3 decomposes the sources of information on innovation to internal and external sources. Finally the 4th and concluding section marshals the poly conclusions emanating from the study.
Part 1: The Macro Picture  
i.	Development and structure of the industry 
The auto industry consists of two separate industries: (i) The automobile industry; and (ii) The auto components or parts industry. The automobile industry in turn has three sub sectors: (a) two-wheelers; (b) three-wheelers; and (c) four-wheelers (passenger vehicles and commercial vehicles). 
Researchers have found it convenient to map out the history of the Indian auto industry from 1947 until now into three phases. See Table 1 for a summary of the three phases: 
Table 1: Three phases in the evolution of India’s Automotive Industry
Phases	Main features
Phase 1: 1947-1983	Closed marketGrowth of market limited by domestic supplyVery few innovations, outdated model, fuel inefficientNumber of firms: 5
Phase 2: 1983-1993	Joint Venture between Government of India and Suzuki to form Maruti UdyogNumber of firms: 6
Phase 3: 1993-	Industry delicensed in 1993Major MNC Original Equipment Manufacturers (OEMS) commenced assembly in IndiaImplementation of the Value Added Tax (VAT)Imports allowed from April 2001Number of firms: >35

Source: India Brand Equity Fund (2010)

Trends in production 
Production of automobile (in numbers) has doubled itself (Table 2) during the period under consideration. Although the rates of growth of output had plummeted, due essentially to the financial crisis, in 2008-09, it has picked up in all categories the very following year and indications are that this high growth rate will be maintained during 2010-11 as well. 













Table 2: Trends in production of India’s Automobile industry (in numbers)










Trends in Exports 
Exports too have registered some appreciable increases (Figure 1). Overall about 11 per cent of the total out is exported although the export intensity varies across the various categories ranging from as high as 24 per cent in the case of three-wheelers to as low as 9 per cent in the case of commercial vehicles. Much of the exports, in quantitative terms, is accounted for by cars and motorcycles reflecting their proportinate share in domestic production. What is interesting is that India has now  

Figure 1:  Trends in exports of automotive from India, 2004-2010
Source: Society of Indian Automobile Manufacturers, http://www.siamindia.com/ (​http:​/​​/​www.siamindia.com​/​​)
become base for the manufacture and exports of compact cars. 
Structure of the industry
Here we focus only on the vehicle producing sector. This consists of two sets of firms, domestic and affiliates of a large number of MNCs. Although the industry was largely domestic for a long time, MNCs entry to the industry started with the joint venture Maruti Suzuki’s plans to build small compact cars. Gradually over time, a number of MNCs have established their manufacturing activities in the country. Maruti itself has diluted its domestic equity held by the union government in favour of a larger shareholding by its parent firm. Over time and especially since 1991, there has been entry to the industry by a large number of MNCs. MNCs are focusing much more on passenger cars and motorcycles, while the domestic firms have their presence across the entire spectrum of vehicles. In terms of total sales the industry is roughly divided between the two the segments although on an average over the last decade or so, the domestic firms have a slightly higher share (Table 3), as the two large commercial vehicle firms are in the domestic sector. 
But on the export front, the foreign firms have not only a higher level but also higher export intensity as well (on an average two times). This shows that the MNCs are actually using India as a base for their exports. 
Table 3: Sales and exports of automobiles: Domestic Vs MNCs (Rs in Crores)














Source: Compiled from CMIE Prowess Dataset
ii.	Innovations in the automotive industry
There have been many instances of new product development in the Indian automotive industry. To name a few: 
	The development of the Nano, the innovative US$2,250 car, has
showcased India’s ability to innovate and design; 
	Reva, India’s first electric car, is also an example in this case; 
	Companies like M&M and the Hero Group are planning to develop electric
vehicles; 
	In the commercial vehicles space, Tata Daewoo, a subsidiary of Tata Motors, has recently developed an LPG-based MCV (4.5 ton), the Novus, which conforms to Euro V emission norm;. 
	Ashok Leyland has developed India’s first six-cylinder CNG engine for buses, which uses the multipoint fuel injection system and conforms to Euro IV emission standards ;  and 
	Two-wheeler manufacturers Bajaj Auto, Hero Honda and Mahindra are in discussions with Energtek, a provider of absorbed natural gas products, for technology that will enable two-wheelers to run on natural gas instead of gasoline.

The auto industry is one of the largest R&D spenders within India’s industrial establishment closely following the leader in this sphere, namely the pharmaceutical industry. See Table 4.


Table 4: Relative share of India’s automotive industry in total private sector in-house R&D expenditures (Rs in Crores)











 Note: Rs 1 core = Rs 10 million. 
Source: Department of Science and Technology (2009) 
Although the industry consists of domestic and MNCs, most of the new product development has come from the domestic companies.  In order to examine this further, we analysed the two major costs of developing new technologies: in-house R&D expenditures and cost of purchasing technology from abroad.  The source of data for this exercise is the CMIE Prowess Dataset.








Table 5: Research intensity: Domestic Vs Foreign firms (Values are in Rs Crores)














Source: Compiled from the Prowess Database 
Although the R&D expenditures for both the sets of firms have increased, it is the domestic firms that have registered faster growth rates in the absolute levels of intramural R&D investments, but also in its intensity. In contrast the R&D intensity of MNCs has hardly shown an increase but just inter-year fluctuations. 
Consequently the main source of technology to the foreign firms is the technical knowhow that they import from their respective parent firms and as such their ratio of in-house R&D to technology purchase from abroad (referred to as the average propensity to adfapt) is significantly less than unity in all the years and is also significantly less than that for domestic firms. See Table 6.  
Table 6: Average propensity to adapt: Foreign vs Domestic firms 














Source: Compiled from the Prowess Database
iii.	Source of innovation: Internal vs External factors 
In other words, while domestic firms have relied much more on internal sources of technology the MNCs have relied more on external sources. We now proceed to elaborate on these internal and external sources. 
	Internal- in-house R&D efforts: In Tables 4 and 5, it is already seen that the firms and especially the domestic firms have invested rather robustly in in-house R&D. These investments have been increasing over time. India’s auto policy announced in 2002had a number of fiscal incentives for domestic R&D. The main provisions of this policy dealing with R&D in the auto industry is summarised in the following Box

Box: Incentives for R&D as proposed in the Auto Policy of 2002

	 The Government shall promote Research & Development in automotive industry by strengthening the efforts of industry in this direction by providing suitable fiscal and financial incentives.
	 The current policy allows Weighted Tax Deduction under I.T. Act, 1961 for sponsored research and in-house R&D expenditure. This will be improved further for research and development activities of vehicle and component manufacturers from the current level of 125%.
	 In addition, Vehicle manufacturers will also be considered for a rebate on the applicable excise duty for every 1% of the gross turnover of the company expended during the year on Research and Development carried either in-house under a distinct dedicated entity, faculty or division within the company assessed as competent and qualified for the purpose or in any other R&D institution in the country. This would include R & D leading to adoption of low emission technologies and energy saving devices.
	 Government will encourage setting up of independent auto design firms by providing them tax breaks, concessional duty on plant/equipment imports and granting automatic approval.
	 Allocations to automotive cess fund created for R&D of automotive industry shall be increased and the scope of activities covered under it enlarged.










Source: India Brand Equity Fund (2010), p. 48

The project aims at (i) creating critically needed automotive testing infrastructure to enable the Government in ushering in global vehicular safety, emission and performance standards, (ii) deepening manufacturing in India,  promoting larger value addition leading to significant enhancement of employment potential and facilitating convergence of India’s strengths in IT and electronics with automotive  engineering, (iii) enhancing India’s considerably low global outreach in this sector by  debottlenecking exports;  and (iv) removing the crippling absence of basic product testing, validation and development  infrastructure for automotive industry. The project envisages setting up of the following facilities:-(i) A full-fledged testing and homologation centre within the northern hub of automotive industry at Manesar, Haryana. A full-fledged testing and homologation centre within the southern hub of automotive industry a location near Chennai, Tamil Nadu. (iii) Up-gradation of existing testing and homologation facilities at Automotive Research Association of India (ARAI), Pune and at Vehicle Research and Development Establishment (VRDE), Ahmednagar, Maharashtra. The investment of Rs. Rs 17 billion is proposed to be funded jointly by the Government and the industry based on the following manner:-

A. Plan Support by the Government
By way of grant : Rs. 8.17 billion
By way of Cess Funds​[2]​ : Rs. 5.10 billion 
By way of loan : Rs. 2.73 billion 
B. User Charges to be paid by auto industry : Rs. 1.18 billion
Total Project Cost (A+B) : Rs. 17.billion 

External sources: Regarding external sources, I could identify at least five sources. These are:

(i) Licensing of technologies: (ii) Joint Ventures: (iii) Spillovers from MNCs; (iv) Merger and acquisition deals; and (v) Certification schemes. Of these five, it is the MNCs that have been relying, relatively speaking, more on licensing of technologies and on joint ventures. The domestic firms, on the contrary, have been using mergers and acquisition as a way of securing state-of-the art technologies. Some of the major acquisitions are listed in Table 7. 

Table 7: Major acquisitions in the Indian Auto Industry

Recent outbound deals primarily driven by acquisition of technological know-how
Acquirer	Target Company	Rationale
Amtek Auto	UK-based Triplex Ketlon Group for US$ 39.9 million	The acquisition will provide Amtek with access to superior technology and expand its precision machining operations (Nov 2007)
Bajaj Auto	Increased its stake to 30% in Austria based KTM Power Sports	The acquisition will give the company access to KTM’s technology and distribution network across Europe (Feb 2009)
Mahindra and Mahindra	Italy-based motor cycle design developing company, Engines Engineering, for EUR 8.5 million	The acquisition will provide M&M with access to technological expertise to widen its engineering and design services and an exposure to the international markets (June 2008)
Tata Motors	50.3% stake in Norway-based Miljo Grenland for INR 94 million	The acquisition is in line with the company’s strategy of developing convenient, affordable and sustainable mobility solutions through electric and hybrid vehicles (Oct 2008)
Source: Ernst and Young (2010), p. 24
Further the completion from MNCs has been an important source of technological improvements for the domestic manufacturers. Finally conformity with various international certification schemes have been an important source of information on innovation for the auto parts firms especially. 
iv.	Conclusions
The Indian automotive industry has now emerged as one of the most innovative industries in India. There are many instances of new product development not just in the auto industry but also in the auto parts industry. The sales of the industry are almost equally divided between the domestic and foreign firms. Our analysis of the innovative behaviour of the industry showed that it is the domestic firms that have been more innovative and the main route they have adopted for improving their respective innovative activities can be divided into internal and external sources. Of the internal sources, the most important one is investments in R&D. These investments have registered some sharp increases during the period under consideration. Government too have encouraged this by offering a number of fiscal incentives. 
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Annexure 1: List of Automobile Firms in India 
























^1	  The source of information on the NATRIP project is based on Department of Heavy Industry (2010) 
^2	  Under the R&D Cess Act of 1986, every company importing technology from abroad has to pay to the government a cess to the tune of 5 per cent of the total payments for technology. The funds thus accumulated are returned to the industry in the form of grants for financing indigenous R&D projects.  
